METHOD AND APPARATUS FOR ADJUSTING 
ANGULAR POSITION OF MAGNETIC HEAD UNIT 

[0001] 

BACKGROUND OF THE INVENTION 
The present invention relates to a method and an apparatus 
for adjusting the static angular position of a floating-type 
magnetic head unit. 
[0002] 

It is an essential requirement of a floating-type magnetic 
head unit to hold at a higher accuracy the static angular position 
of a magnetic head supported with a head support for achieving 
a high density recording and reproducing. The static angular 
position of the magnetic head includes a pitch angle and a roll 
angle . 
[0003] 

In common, the magnetic head in the magnet head unit is 
bonded by adhesive to one end of the head support (a suspension) 
and its static angular position may be displaced from a desired 
angle . 
[0004] 

The magnetic head is an expensive component manufactured 
through elaborate processes and mounted on the head support at 
a high accuracy in the magnetic head unit. Even if its static 
angular position is inadequate in the magnetic head unit, the 
magnetic head shall hardly be discarded as a defective component . 
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[0005] 

A means for adjusting an error of the static angular 
position has hence been developed where a mechanical pressure 
is applied with the use of a pressing jig. Such a static angular 
position adjusting method using the pressing jig includes the 
steps of applying the pressure onto one point along the axis 
on a load beam with the other point acting as a fulcrum thus 
to bend the load beam or adjust the static angular position of 
the magnetic head. 
[0006] 

However, when the load beam is bent by the mechanical 
pressure, it may easily be sprung back by its restoring effect. 
Accordingly, the load beam has to be bent to a degree greater 
than the desired deflection for the static angular position. 

[0007] 

As the load beam is bent largely, a gap may be created 
between a flexible member and a projection (dimple) through which 
a load is applied from the load beam to ~the flexible member, 
hence resulting in the generation of so-called dimple floating. 
The dimple floating inhibits the load beam from applying a load 
onto the flexible member, thus declining the floating 
characteristic of the magnetic head. 
[0008] 

Alternatively, the flexible member joined to the free end 
of the load beam may be bent for adjusting the static angular 



position. In this case, the drawback attributed to the bend 

of the load beam will remain. 

[0009] 

Most of themagnetic head units used in magnetic disk drives 
for improving the impact resistance are equipped with a limiter 
mounted on the flexible member to limit the movement range of 
a slider. The magnetic head unit of such a type becomes small 
in the permissive range of displacement of the flexible member 
due to the limiter. As a result, the displacement may hardly 
be adjusted to a desired degree for determining the static angular 
position . 
[0010] 

SUMMARY OF THE INVENTION 
It is hence an object of the present invention to provide 
a method and an apparatus for adjusting the static angular 
position of a magnetic head unit where a significant change in 
the static angular position can be obtained from a small 
displacement of the flexible member. 
[0011] 

For achieving the above object, a static angular position 
adjusting method of the present invention is provided for 
adjusting the static angular position of a magnetic head unit. 
The magnetic head comprises a head support and a magnetic head. 
The head support includes a flexible member to which the magnetic 
head is mounted. 



[0012] 

In the magnetic head unit, a bend is applied onto the 
flexible member for adjusting the static angular position and 
a laser beam is irradiated onto areas of the flexible member 
where the bend is applied. 
[0013] 

Upon displaced by the bend applied for adj usting the static 
angular position, the flexible member generates a stress 
equivalent to the bend. The areas of the flexible member where 
the bend is applied are then exposed to a laser beam. Accordingly, 
the stress generated throughout the areas can be relieved by 
the heat of the laser beam. As a result, the restoring effect 
at the areas of the flexible member exposed to the laser beam 
will be declined thus allowing the flexible member to be displaced 
toadegreecloseto the desired displacement . More particularly, 
the flexible member can be displaced to a large degree by 
application of a small displacement of the bend. Therefore, 
a significant change in the static angular position can be 
produced from a small displacement of the flexible member. 
[0014] 

Some prior art for relieving a thermal stress with the 
use of a laser beam are disclosed in Japanese Patent Application 
Laid-open Nos. 3-178021 and 10-269538. Those techniques are 
however intended for bending the load beam before a magnetic 
head is mounted on the load beam but not teaching any bending 



process in the magnetic head unit which has a magnetic headmounted 
on a load beam. When the load beam has been bent by the action 
of any prior, the static angular position of the magnetic head 
mounted on the load beam may be displaced from a desired angle. 
Hence, no static angular position adjusting means will be 
realized. 
[0015] 

The present invention is directed towards a technique of 
correcting an error of the static angular position generated 
after the magnetic head is mounted to the load beam and clearly 
different from the prior art. 
[0016] 

It is another object of the present invention to provide 
a static angular position adjusting apparatus for embodying the 
above static angular position adjusting method. 
[0017 ] 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a view showing a static angular position adj us ting 

apparatus for implementing a static angular position adjusting 

method according to the present invention; 

Fig. 2 is a front view of a magnetic head unit for use 

in the static angular position adjusting method of the present 
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invention; 

Fig. 3 is a bottom view of the magnetic head unit shown 
in Fig. 2; 

Fig. 4 is an enlarged view explaining a static angular 
5 position adjusting process of the static angular position 
adjusting apparatus shown in Fig. 1; 

Fig. 5 is a view showing the irradiated areas with a laser 
beam in the static angular position adjusting process shown in 
Fig. 4; 

10 Fig. 6 is a view of another embodiment of the static angular 

position adjusting apparatus according to the present invention; 

Fig. 7 is a view of a further embodiment of the static 
angular position adjusting apparatus according to the present 
invention; 

15 Fig. 8 is a view of a still further embodiment of the static 

angular position adjusting apparatus according to the present 
invention; 

Fig. 9 is a left side view of the apparatus shown in Fig. 

8; 

20 Fig. 10 is a view showing a pitch angle adjusting process 

in the static angular position adjusting apparatus shown in Figs . 
8 and 9; 

Fig. 11 is a view showing another pitch angle adjusting 
process in the static angular position adjusting apparatus shown 
25 in Figs. 8 and 9; 



Fig. 12 is a view showing a roll angle adjusting process 
in the static angular position adjusting apparatus shown in Figs . 
8 and 9; 

Fig. 13 is a view showing another roll angle adjusting 
5 process in the static angular position adjusting apparatus shown 
in Figs. 8 and 9; 

Fig. 14 is a graphic diagram showing the measurements of 
Table 1; and 

Fig. 15 is a graphic diagram showing the measurements of 
10 Table 2. 
[0018] 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 1 is a view showing a static angular position adjusting 
apparatus used directly for carrying out a static angular 

15 position adjusting method according to the present invention. 
The static angular position adjusting apparatus shown comprises 
a laser emitter unit 91, an angular position modifying unit 92, 
a displacement measuring unit 93, and a controller unit 94 which 
are operated in a combination for controlling the static angular 

20 position of a magnetic head unit 95. 
[0019] 

Fig. 2 is a front view of the magnetic head unit controlled 
by the static angular position adjusting method of the present 
invention. Fig. 3 is a bottom view of the magnetic head unit 
25 shown in Fig. 2. As shown in Figs. 1 and 2, same components 



are denoted by same numerals. 
[0020] 

The magnetic head unit 95 includes a head support 1 and 
a magnetic head 2. The head support 1 comprises a load beam 
5 11 and a flexible member 12 . The shown load beam 11 has a dimple 
111 provided close to the free end along a longitudinal axis 
L thereof. The load beam 11 also has two bent portions 118 
provided at both ends thereof along the widthwise direction. 
The bent portions 118 are provided for increasing the overall 

10 rigidity. The load beam 11 has an opening 112 provided therein 
for improving the traceablity of the magnetic head 2 over a 
recording medium (not shown) . Moreover, the load beam 11 has 
a mounting hole 116 provided in a mounting portion 117 thereof 
for mounting via a washer 115 to a positioning unit. The load 

15 beam 11 has an opening 113 provided therein adjacent to the 
mounting hole 116 for increasing the overall elasticity of the 
load beam 11 . 
[0021] 

The flexible member 12 is a thin leaf spring joined at 
20 one side to a surface of the load beam 11 where the projection 
111 is located and remains stressed by a pressing load of the 
projection 111. The flexible member 12 is joined at the other 
side to the magnetic head 2. More specifically, the flexible 
member 12 is tightened at a joint 13 by swage locking or any 
25 appropriate means to the projection 111 side of the load beam 



11. The swage locking may be replaced by a spot welding. The 
flexible member 12 has a tongue portion 12 0 provided in the center 
thereof. The tongue portion 120 is bonded at one end to a cross 
portion 121 of the flexible member 12. The cross portion 121 
5 of the flexible member 12 extends over two flange portions 123 
and 124 . A groove 122 is provided between the tongue portion 
120 and the two flange portions 123 and 124 extending around 
the tongue portion 120 . The magnetic head 2 is bondedby adhesive 
to one side of the tongue portion 12 0 to be in spring contact 
10 with the projection 111. A lead 3 is connected to the output 
electrode of a magnetic converter mounted in the magnetic head 
2. 

[0022] 

Referring back to Fig. 1, the description is continued. 

15 The static angular position adjusting apparatus shown in Fig. 
1 is used for controlling the static angular position of the 
magnetic head unit . The static angular position includes a pitch 
angle and a roll angle. The pitch angle is an angle between 
the longitudinal axis L of the load beam 11 (Figs. 2 and 3) and 

20 a longitudinal reference line. The roll angle is an angle about 
the longitudinal axis L. The static angular position may vary 
depending on the assembly of the magnetic head 2 relative to 
the head support 1, the displacement of the head support 1, the 
weight of the lead 3, and other conditions. The apparatus and 

25 method for adjusting the static angular position according to 
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the present invention is intended for accurately controlling 

the static angular position to a desired level. 

[0023] 

The laser emitter unit 91 emits a laser beam LA to areas 
14 of the flexible member 12 between the magnetic head 2 and 
the joint 13 which joins the flexible member 12 and the load 
beam 11. The laser emitter unit 91 may be selected from YAG 
lasers and any other available types. The laser emitter unit 
91 shown comprises a laser oscillator 911 and a laser emitter 
912. The laser emitter 912 is oriented towards a bent area 14 
of the flexible member 12 . 
[0024] 

The angular position modifying unit 92 bends the flexible 
member 12 for static angular positioning. For controlling the 
pitch angle, the angular position modifying unit 92 operates 
its movable arm 922 linearly in directions PI (positive) or P2 
(negative) . For controlling the roll angle, the angular 
position modifying unit 92 rotates its movable arm 922 in 
directions Rl (positive) orR2 (negative) . The angular position 
modifying unit 92 shown comprises a driver 921 including a motor 
and the movable arm 922 driven by the driver 921. The movable 
arm 922 holds the flexible member 12 for linear movement in the 
direction PI or P2 and rotation in the direction Rl or R2 . 
Alternatively, the movable arm 922 may travel in the direction 
PI or P2 while being in contact with the flexible member 12 so 



that the flexible member 12 is driven for positioning at a desired 

pitch angle and a desired roll angle. 

[0025] 

The displacement measuring unit 93 measures the 
displacement of the flexible member 12. The displacement 
measuring unit 93 is oriented towards, e.g., a pneumatic bearing 
side of the magnetic head 2. A detection signal produced by 
the displacement measuring unit 93 is transferred to the 
controller unit 94. The displacement measuring unit 93 shown 
comprises an image signal processor 931 and an imaging device 
932. The imaging device 932 includes an imaging means such as 
a CCD. 
[0026] 

The controller unit 94 is responsive to the detection 
signal from the displacement measuring unit 93 for controlling 
the action of the laser emitter unit 91 and the angular position 
modifying unit 92. The controller unit 94 may commonly 
incorporate a computer. 
[0027] 

Fig. 4 is an enlarged view illustrating the static angular 
positioning action of the static angular position adjusting 
apparatus shown in Fig. 1. As shown in Fig. A, the movable arm 
922 of the angular position modifying unit 92 is driven to grip 
the cross portion 121 of the flexible member 12 and moved linearly 
in the direction PI or P2 . This causes the flexible member 12 

11 



to be bent in the direction PI or P2 . The degree of displacement 

determines the pitch angle. 

[0028] 

The pitch angle is controlled by the action of mechanical 
bending in the prior art . The present invention allows the bent 
area 14 of the flexible member 12 to be exposed to the laser 
beam LA while stressed by a mechanical force. 
[0029] 

Fig. 5 illustrates irradiated areas with the laser beam 
LA during the static angular positioning action shown in Fig. 
4. As shown, the laser beam LA is fallen on the areas 14 of 
the flexible member 12 between the magnetic head 2 and the joint 
13 between the flexible member 12 and the load beam 11. More 
specifically, the irradiated areas 14 with the laser beam LA 
are located on the rear and both sides of the magnetic head 2 
where the bend is involved. 
[0030] 

When the flexible member 12 is mechanically bent, its 
generates a stress equivalent to the degree of bend. According 
to the present invention, as the areas 14 on the flexible member 
12 where the stress is produced are exposed to the laser beam 
LA, their stress is relieved by the heat of the laser beam LA. 
The areas 14 on the flexible member 12 exposed to the laser beam 
LA are hence decreased in the restoring effect and remain bent: 
at a degree close to the original bending. This allows the 



flexible member 12 to remain bent at a noticeable degree even 
if its bending is minimum. In case that the areas 14 on the 
flexible member 12 exposed to the laser beam LA are made of 
stainless steel, the irradiation of the laser beammay preferably 
be carried out so that the irradiated areas are heated up to 
150 to 250°C. 
[0031] 

The areas 14 of the flexible member 12 between the magnetic 
head 2 and the joint 13 between the flexible member 12 and the 
load beam 11 are exposed to the laser beam LA. The flexible 
member 12 is bent throughout the irradiated areas . Accordingly, 
the bend of the flexible member 12 is directly translated to 
a pitch angle of the magnetic head 2. A significant change in 
the pitch angle can thus be derived from a small degree of the 
bend of the flexible member 12. 
[0032] 

The displacement measuring unit 93 detects the bend of 
the flexible member 12 from a displacement of the pneumatic 
bearing surface of the magnetic head 2. The detection signal 
produced by the displacement measuring unit 93 is transferred 
to the controller unit 94 . The controller unit 94 is responsive 
to the detection signal from the displacement measuring unit 
93 for controlling the action of the laser emitter unit 91 and 
the angular position modifying unit 92. 
[0033] 



The controller unit 94 has a table of bending angle data 
and upon detecting that the flexible member 12 is bent to a desired 
degree, cancels the action of the angular position modifying 
unit 92. As a result, the pitch angle can automatically be 
controlled. When the action of the angular position modifying 
unit 92 has been canceled, the laser oscillation of the laser 
emitter unit 91 may stop. 
[0034] 

For controlling the roll angle, the movable arm 922 of 
the angular position modifying unit 92 is driven to grip the 
cross portion 121 of the flexible member 12 and then turned in 
the direction Rl or R2 . This causes the flexible member 12 to 
be twisted in the direction Rl or R2 . 
[0035] 

While the flexible member 12 is mechanically twisted by 
the turning movement of the angular position modifying unit 92, 
its areas 14 between the magnetic head 2 and the joint 13 between 
the flexible member 12 and the load beam 11 are exposed to the 
laser beam LA. 
[0036] 

When the flexible member 12 is twisted, it produces a stress 
equivalent to the twisting force. According to the present 
invention, the areas 14 of the flexible member 12 is irradiated 
by the laser beam LA and their stress can thus be relieved by 
the heat of the laser beam. The areas 14 on the flexible member 



12 exposed, to the laser beam LAare hence decreased in the restoring 
effect and remain twisted at a degree close to the original 
twisting stress . This allows the flexible member 12 to remain 
twisted at a noticeable degree even if its twisting is minimum. 
5 [0037] 

The areas 14 of the flexible member 12 between the magnetic 
head 2 and the joint 13 between the flexible member 12 and the 
load beam 11 are exposed to the laser beam LA. The flexible 
member 12 is then twisted throughout the irradiated areas. 
10 Accordingly, the twisting of the flexible member 12 is directly 
translated to a roll angle of the magnetic head 2 . A significant 
change in the roll angle can thus be derived from a small degree 
of the twisting of the flexible member 12. 
[0038] 

15 The displacement measuring unit 93 detects an angle of 

twisting of the flexible member 12 from a tilted or twisted angle 
of the pneumatic bearing surface of the magnetic head 2. The 
detection signal produce by the displacement measuring unit 93 
is then transferred to the controller unit 94 . The controller 

20 unit 94 is responsive to the detection signal from the 

displacement measuring unit 93 for controlling the action of 
the laser emitter unit 91 and the angular position modifying 
unit 92. 
[0039] 

25 The controller unit 94 has a table of twisting angle data 



and upon detecting that the flexible member 12 is twisted to 
a desired degree, cancels the action of the angular position 
modifying unit 92 . As a result, the roll angle can automatically 
be controlled. When the action of the angular positionmodif ying 
unit 92 has been canceled, the laser oscillation of the laser 
emitter unit 91 may stop. 
[0040] 

Fig . 6 illustrates another embodiment of the static angular 
position adjusting apparatus according to the present invention. 
In particular, the another embodiment employs a laser beam 
shielding means 4 which inhibits the laser beam LA from being 
fallen on the magnetic head 2. The laser beam shielding means 
4 is provided for shielding a specific region to be protected 
from the laser beam LA, such as the magnetic head 2 and a pattern 
of the lead 3 but not be limited to the shape shown in this 
embodiment . 
[0041] 

Fig. 7 illustrates a further embodiment of the static 
angular position adjusting apparatus according to the present 
invention . Same components are denotedby same numerals as those 
described with the previous drawings. The further embodiment 
is featured by the fact that the movable arm 922 of the angular 
position modifying unit 92 is driven to grip the flexible member 
12 and the magnetic head 2 together and moved linearly in the 
direction PI or P2 and turned in the direction Rl or R2 for 



determining the pitch angle and the roll angle. In this 
embodiment, the same effect as of the previous embodiments shown 
in Figs. 1 to 5 can be achieved. Alternatively, the arrangement 
shown in Fig. 7 may be added with the laser beam shielding means 
shown in Fig. 6. 
[0042] 

Fig . 8 illustrates a still further embodiment of the static 
angular position adjusting apparatus according to the present 
invention. Fig. 9 is a left side view of the apparatus shown 
in Fig. 8. As shown, same components are denotedby same numerals 
as those shown in the previous embodiments . In this embodiment, 
the angularpositionadjustingapparatus 92 includes four movable 
arms 922 to 925. The movable arms 922 to 925 are pin-like members 
which have their distal ends arranged to be in direct contact 
with flange portions 123 and 124 of the flexible member 12 . More 
particularly, the movable arms 922 and 924 are located at one 
side of the flexible member 12 (where the magnetic head 2 is 
mounted) while the movable arms 923 and 925 are located at the 
other side. As shown, each pair of the movable arms 922 and 
923 or 924 and 925 are arranged, but not limited to, opposite 
to each other. Each pair of the movable arms may be arranged 
in different locations. 
[0043] 

Figs . 10 and 11 illustrate a method of adjusting the pitch 
angle in the angular position adjusting apparatus shown in Figs . 



8 and 9. Referring to Fig. 10, the movable arms 923 and 925 
are moved linearly in the direction PI to press with their distal 
ends the flange portions 123 and 124 of the flexible member 12 
for determining the pitch angle. In this case, the direction 
5 PI is a positive direction for controlling the pitch angle. 
[0044] 

Fig. 11 illustrates adjustment of the pitch angle in the 
negative direction P2 . As the movable arms 922 and 924 are moved 
linearly in the direction P2, their distal ends press against 
10 the flange portions 123 and 124 of the flexible member 12 . This 
permits the pitch angle to be adjusted in the negative direction 
P2 . 

[0045] 

Figs. 12 and 13 illustrate a method of adjusting the roll 
15 angle in the angular position adjusting apparatus shown in Figs . 
8 and 9. Referring to Fig. 12, as the movable arm 923 is moved 
linearly in the direction PI, its distal end presses against 
the flange portion 123 of the flexible member 12 . Simultaneously, 
the movable arm 924 is moved linearly in the direction P2 to 
20 press with its distal end the flange portion 124 of the flexible 
member 12. This permits the roll angle to be corrected in the 
direction Rl . In this case, the direction Rl is a positive 
direction for controlling the roll angle. 
[0046] 

25 Fig. 13 illustrates adjustment of the roll angle in the 
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negative direction R2 . While the movable arm 922 is moved 
linearly in the direction P2 to press with its distal end the 
flange portion 123 of the flexible member 12, the movable arm 
925 is moved linearly in the direction PI to press with its distal 
end the flange portion 124 of the flexible member 12. This 
permits the roll angle to be adjusted in the negative direction 
R2. 

[0047] 

During the processes of adjusting the pitch angle and the 
roll angle shown in Figs. 10 to 13, the bent areas 14 (Fig. 8) 
of the flexible member 12 are also exposed to the laser beam 
LA by the manner described previously. 
[0048] 

The advantage of the present invention will now be 
explained in more detail referring to the measurements. Table 
1 shows the relationship between the adjustment (mm) and the 
a change in the pitch angle (min) . Shown in Table 1 are 
measurements of the positive adjustment (mm) which represents 
a displacement of the flexible member 12 when the movable arm 
922 of the angular position modifying unit 92 is driven in the 
direction PI in the static angular position adjusting apparatus 
shown in Figs . 1 to 5 and measurements of the negative adjustment 
(mm) which represents a displacement of the flexible member 12 
when the movable arm 922 is driven in the direction P2 . When 
the flexible member 12 receives no load from the movable arm 



922, the adjustment is 0 (mm) . In Table 1, "no laser" means 
that the areas 14 of the flexible member 12 are not irradiated 
by the laser means LA (as in the prior art) and "with laser" 
means that the areas 14 of the flexible member 12 are irradiated 
5 by the laser means LA. 



Table 1 





Pitch adjustment 


Pitch angle 


change (min) 






No laser 


With laser 






-51.05 


-118 . 63 


w 


- 0 6 


—3 6.75 


-91 .25 


5 




-25.4 6 


-68.30 


s 




-15.08 


-46.70 




-0.3 


-5.16 


-24.58 




-0.2 


-3.32 


-15.92 




-0.1 


-1 .75 


-8 . 68 




0 








0.1 


1 . 03 


6.29 




0 . 2 


2 . 62 


9.58 




0.3 


8.40 


18. 60 




0 . 4 


14 . 06 


24 .38 




0.5 


18.54 


36. 98 




0 . 6 


25. 68 


52 .46 




0.7 


32 .74 


68 . 84 




0 . 8 


41.85 


94 .74 



[0049] 

Fig. 14 is a graphic diagram showing characteristic 
10 profiles of the measurements of Table 1. In Fig. 14, the 

horizontal axis represents the adjustment (mm) and the vertical 

20 
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axis represents the pitch angle change (min) . The two curves 
Lll and L12 in Fig. 14 are the profile of "with laser" in Table 
1. Also, the two curves L21 and L22 are the prof ile of "no laser" . 
[0050] 

As apparent from Table 1 and the Fig. 14, the "with laser" 
profile (at Lll and L12) is smaller in the adjustment on the 
flexible member 12 but greater in the pitch angle change than 
the "no laser" profile (at L21 and L22) . When the adjustment 
is -0.4 (mm), the pitch angle change becomes -15.08 (min) at 
the "no laser" profile but as substantially three times greater 
as -46.70 (min) at the "with laser" profile. Also, when the 
adjustment is 0.8 (mm), the pitch angle change becomes 41.85 
(min) at the "no laser" profile but as substantially 2.5 times 
greater as 94.74 (min) at the "with laser" profile. 
[0051] 

Table 2 shows the relationship between the adjustment (dig) 
and the roll angle change (min) . Shown in Table 2 are 
measurements of the positive adjustment (dig) which represents 
an angular displacement of the flexible member 12 when the movable 
arm 922 of the angular position modifying unit 92 is turned in 
the direction Rl in the static angular position adjusting 
apparatus shown in Figs. 1 to 5 and measurements of the negative 
adjustment (dig) which represents an angular displacement of 
the flexible member 12 when the movable arm 922 is turned in 
the direction R2 . When the flexible member 12 receives no load 



from the movable arm 922, the adjustment is 0 (dig) . In Table 
2, "no laser" means that the areas 14 of the flexible member 
12 are not irradiated by the laser means LA (as in the prior 
art) and "with laser" means that the areas 14 of the flexible 
5 member 12 are irradiated by the laser means LA. 



Table 2 



Roll angle 
adjustment (dig.) 


Roll angle change (min) 


No laser 


With laser 


30 


6. 64 


35. 83 


20 


1 . 85 


16.74 


10 


1.24 


4.69 


0 






-10 


-0 . 82 


-5.12 


-20 


-1 . 37 


-17 . 59 


-30 


-4 .51 


-3 6.94 



[0052] 

Fig. 15 is a graphic diagram showing characteristic 
10 profiles of the measurements of Table 2. In Fig. 15, the 

horizontal axis represents the adjustment (dig) and the vertical 
axis represents the roll angle change (min) . The two curves 
L13 and L14 in Fig. 15 are the profile of "with laser" in Table 
2 . Also, the two curves L23 and L24 are the profile of "no laser" . 
15 [0053] 

As apparent from Table 2 and the Fig. 15, the "with laser" 
profile (at L13 and L14) is smaller in the angular adjustment 
on the flexible member 12 but greater in the roll angle change 

22 



than the "no laser" prof ile (at L23 andL24 ) . When the adjustment 
is 10 (dig), the roll angle change becomes 1.24 (min) at the 
"no laser" profile but as substantially four times greater as 
4.69 (min) at the "with laser"prof ile . Also, when the adj us tment 
5 is 30 (dig), the roll angle change becomes 6.64 (min) at the 
"no laser" profile but as substantially five times greater as 
35.83 (min) at the "with laser" profile. 
[0054] 

As set forth above, the method and apparatus for adjusting 
10 the static angular position of a magnetic head unit according 
to the present invention are capable of producing a significant 
change in the static angular position from a small displacement 
of the flexible member. 



23 



